CHAPTER V
FORCE AND MOTION
DEFINITION AND MEASUREMENT OF FORCE
101.   Distinction between a gram of mass and a gram of force. If a gram of mass is held in the outstretched hand, a downward pull upon the hand is felt.   If the mass is 50,000 g. instead of 1, this pull is so great that the hand cannot be held in place.   The cause of this pull we assume to he an attractive force which the earth exerts on the matter held in the hand, and we define the grain of force as the amount of the earths putt at its surface upon one gram of mass.
Unfortunately, in ordinary conversation we often fail altogether to distinguish between the idea of mass and the idea of force, and use the same word " gram " to mean sometimes a certain amount of matter, and at other 'times the pull of the earth upon this amount of matter. That the two ideas are, however, wholly distinct is evident from the consideration that the amount of matter in a body is always the same, no matter where the body is in the universe, while the pull of the earth upon that amount of matter decreases as we recede from the earth's surface. It will help to avoid confusion if we reserve the simple term " gram " to denote exclusively an amount of matter, that is, a mass, and use the full expression " gram of force " wherever we have in mind the pull of the earth upon this mass.
102.   Method of measuring forces.  When we wish to compare accurately the pulls exerted by the earth upon different masses, we find such sensations as those described in the
74 Why will an open, narrow-necked bottle containing ether not show as low a temperature as an open shallow dish containing the same amount of ether?
